The lateral motion of lipid molecules in the apical plasma membrane of endothelial cells is reversibly affected by the presence of cell junctions.
As with other epithelia, the question arises of whether the endothelial cell junctions participate in cell polarization, restrict the localization of lipid molecules, and lead to differences in their lateral motion between the apical and basolateral plasma membranes. We found that in bovine aortic endothelium in culture, the localization of the lipophilic probe 5N-(hexadecanoyl)-aminofluorescein (HEDAF) was markedly affected by the presence of cell junctions. At confluence, the probe was observed to be restricted to the exoplasmic leaflet of the apical plasmalemma. It was detected in the basal membrane only after disruption of the cell junctions, whereas the cells remained firmly bound to the underlying extracellular matrix. Fluorescence recovery after photobleaching (FRAP) experiments indicated that the endothelial confluent cell monolayer forms a mosaic of closed diffusion areas in which the probe molecules are free to diffuse. For the first time, and using a new mathematical approach, it was possible to estimate the diameter of these diffusion areas. Values in the range 14-33 microns were found which correlate well with the actual measured diameters of 14 to 26 microns for the apical pole of individual cells. Moreover, cell junctions were found to affect the dynamics of the probe. When the cell junctions were disrupted, the lateral diffusion coefficient D of HEDAF was found to be the same in both apical and basal membranes. It regained its initial higher value in the apical poles when cell contacts were restored. This strongly suggests that in vascular endothelium, cell junctions affect overall plasma membrane organization in a reversible manner.